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Background of the Invention

1. Field of the Invention

The present invention relates to a method of
assembling photographic film cassettes, and an
apparatus for practicing the method.

2. Related Art

Photographic film of the 135 type, contained in
a cassette, is among the most popular formats of
photographic film. A known 135 photographic film
cassette has a cassette shell constituted of a cylin-
drical body and formed in a thin metal sheet and
two caps fitted thereon. The cassette has a spool
contained therein on which photographic film is
wound in a form of a roll. To assemble this photo-
graphic film cassette, several methods are known.
For example, U.S.P. 4,614,019 (corresponding to
JPB 2-691) discloses a process of winding the
photographic film on the spool, and then assem-
bling the cassette in a darkroom; U.S.P. 4,080,711
(corresponding to JPB 60-48748) discloses a pro-
cess of bringing the assembled cassette shell into
the darkroom, disassembling the cassette shell for
insertion of the photographic film, inserting the
photographic film wound on the spool, and then
assembling the cassette shell.

U.S.P. 4,834,306 (corresponding to JPA 1-
306845), U.S.P. 4,846,418 and European Publica-
tion EP-A2 0 406 815 (corresponding to JPA 3-
37645), each disclose a photographic film cassette
in which a cassette shell is constituted of parts
formed from resin, and rotation of a spool causes a
leader of the photographic film to exit to the out-
side of the cassette. Such a leader-advancing cas-
sette is different from conventional photographic
film cassettes because the leader of the photo-
graphic film is fully contained within the cassette
both before exposure and after exposure. Such a
cassette is advantageous in that the photographic
film is reliably protected from accidental exposure
to ambient light, and in that the cassette is easily
handled.

Such a leader-advancing cassette includes ele-
ments not utilized in conventional cassettes. As
disclosed, for example, in U.S.P. No. 4,834,306 and
U.S.P. No. 5,049,912, a light-shielding shutter
member may be mounted openably in a photo-
graphic film passage port of this type of film cas-
sette for protecting the inside from ambient light.
Or a visual indicator member may be incorporated
in such a cassette, to appear externally for indicat-
ing the exposed condition of the photographic film.
However, production of such a leader-advancing
cassette has many inherent problems due to the
increase in the number of the parts. Particularly
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when the cassette shells must be assembled or
disassembled in a dark room, the assembling op-
eration is so complicated that efficiency of produc-
tion is difficult to increase. In such a case, even an
automated assembling machine does not reliably
increase production efficiency in view of mainten-
ance and repair.

The problems are more complicated in a case
of a photographic film cassette wherein a spool is
an assembly constituted of a pair of flanges force-
fitted on the spool core, and the spool assembly is
mounted in one shell half before the other shell half
is joined therewith. This is because an independent
assembling process for assembling the spool as-
sembly is necessary before a primary assembling
process of the film cassette, wherein the spool
assembly, the shutter plate and other parts are
mounted into the cassette shell. In such a case,
there are at least two assembling lines and at least
a transfer conveyor for connecting the two lines.
Therefore, the mechanism of the conventional sys-
tem are complicated. The need for ftransferring
works between the lines increases the occurrence
of problems.

To solve the above problems, an improvement
is suggested in European Publication EP-A2 0 622
662 (filed on April 25, 1994), which uses a pallet 80
having a spool holder 81 and a shell holder 82
thereon as shown in Fig. 9. A plurality of such
pallets 80 are successively conveyed along an
assembling line, while parts of a cassette shell are
sequentially fed to the pallet 80, wherein the parts
of a spool assembly 83 are assembled in the spool
holder 81 while its spool core being oriented verti-
cal, and that the complete spool assembly 83 and
other paris are assembled into the cassette shell in
the shell holder 82 while the axis of the cassette
shell being oriented horizontal. Since the spool
assembly 83 is moved from the spool holder 81 to
the shell holder 82 of the same pallet 80 after a
shell half 84 is placed in the shell holder 82 on the
same assembling line, it is unnecessary to provide
two assembling lines. Because of the single as-
sembling line, it is unnecessary to provide intercon-
necting devices which would otherwise be neces-
sary for connecting primary and secondary assem-
bling lines.

On the other hand, taking account of tolerance
or variability between lots of each kind of work
pieces, a high accuracy, e.g., 0.55 mm or so, is
necessary when mounting the spool assembly 83
in the shell half 84. However, for mounting the
spool assembly 82 held in the spool holder 81 into
the shell half 84 held in the shell holder 82 of the
same pallet 80, it is necessary to move a chuck
member or robot hand 85 of a chuck unit 86 in
many directions after the chuck member 85 nips
the spool assembly 83. That is, the chuck member
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85 moves up in a vertical direction relative to the
pallet 80, hereinafter referred to as Z-axis direction,
to pull the spool assembly 83 off the spool holder
81, and then rotates through an angle of 90° fo
orient the spool assembly 83 horizontal and parallel
fo an axial direction of the shell half 84 held in the
shell holder 82, hereinafter referred to as Y-axis
direction. Thereafter, the chuck member 85 moves
in a direction toward the shell holder 82, hereinafter
referred to as X-axis direction, to locate the spool
assembly 83 in a position right above the shell half
84 in the shell holder 82. Next, the chuck member
85 should move in the Y-axis direction so as fo
position the spool assembly 83 relative to the shell
half 84. Then, the chuck member 85 moves down
and releases the spool assembly 83 to put in the
shell half 84.

Accordingly, the chuck member 85 requires a
complicate and relatively large scale chuck drive
mechanism 86. Besides that, many directional
movements makes it difficult to ensure the high
accuracy necessary for mounting the spool 83 in
the shell half 84. In case the shell half 84 has
hooks 84a for engagement with a counterpart shell
half, as the hooks 84a protrude upwards from the
shell holder 82, the chuck member 85 must not
interfere with the hooks 84a. Therefore, the spool
assembly 83 should be dropped from a higher
position into the shell half 84, or the should be
made narrower than the spacing between the
hooks 84a. Either case lower the stability and
hence the accuracy of assembly operation.

To avoid the above described problems, it may
be possible to mount the spool assembly 83 in a
shell half 84 that is held in a shell holder 82 of
another pallet 80, by transferring the spool assem-
bly 83 from one pallet to another directly or
through a transit station disposed besides the pallet
conveyer. In either case, however, the amount of
movement of the spool assembly 83 to be made
within a transport step is so large that the maxi-
mum acceleration will increase, for instance, up to
about 1.8 Gal when the interval between transport
steps of the pallet conveyer is 1 second. The larger
acceleration is disadvantageous in terms of me-
chanical construction.

Also a conventional double-hand system using
two chucks cannot be adopted in the assembling
system as shown in Fig. 9, since each pallet has
the spool holder and the shell holder so as to allow
the spool assembly to be assembled on the same
pallet that used for assembling the other parts of
the cassette shell.

The above Y-axial movement of the chuck
member 85 can be omitted if the spool assembly
83 is rotated by 90 ° exactly about its longitudinal
center or half-length position. However, because of
limited dimensions, it is difficult to design the
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chuck unit 87 to turn the spool assembly 83 about
the longitudinal center thereof without any devi-
ation.

It might be possible to shift the spool holder
from the center of the shell holder in the Y-axis
direction so that the spool assembly need not be
moved in the Y-axis direction. However, this resolu-
tion is not preferable because such a pallet tends
fo lose the balance especially when the flange is
force-fitted to the spool core or when the shell
halves are force-fitted to each other. Also, the pallet
must be widened correspondingly.

Object of the Invention

In view of the above problems, an object of the
present invention is to provide an automatic assem-
bling method for photographic film cassette, and an
apparatus for that method, which enables a highly
accurate and efficient assembly operation using
pallets each of which has a spool holder and a
shell holder, for assembling a spool assembly in
the side of the spool holder and assembling the
spool assembly and other paris into a cassette
shell in the side of the shell holder.

Summary of the Invention

To solve the above and other objects, the
present invention provides an intermediate holder
on each pallet. A spool assembly assembled at a
spool holder is transitionally placed on the inter-
mediate holder of the same pallet before mounted
in a shell half held in a shell holder of this pallet.
While the spool holder is arranged to hold the
spool assembly vertical, and the shell holder is
arranged to hold the shell half horizontal, the inter-
mediate holder is arranged to hold the spool as-
sembly horizontal and parallel with its mounting
position in the shell half in the shell holder.

According to the invention, it is unnecessary to
move the spool assembly in many directions by a
large amount within a short interval. Therefore, it is
possible to achieve a high speed and high accu-
racy assembly with reliability without increasing the
maximum acceleration of a mounting mechanism
such as a chuck member.

Brief Description of the Drawings

Other objects and advantages of the present
invention will become apparent in the following
detailed description of the preferred embodiments
when read in connection with the accompanying
drawings, wherein like reference numerals desig-
nates like or corresponding parts throughout the
several views, and wherein:
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Figure 1 is an exploded perspective view illus-
frating an example of a leader-advancing film
cassette;

Figure 2 is an explanatory perspective view of a
pallet utilized for assembling a spool assembly
and a cassette shell of the leader-advancing film
cassette as shown in Fig. 1;

Figure 3 is a schematic top plan view illustrating
an assembling unit with a pallet conveyor for
conveying the pallets as shown in Fig. 2;

Figure 4 is a schematic side view of the assem-
bling unit shown in Fig. 3;

Figure 5 is an explanatory view of a pick-and-
place device for moving the spool assembly
from a spool holder to an intermediate holder;
Figure 6 is an explanatory view of a pick-and-
place device for mounting the spool assembly,
which is held on the intermediate holder, into a
shell half which is held in a shell holder;

Figure 7 is a flow chart illustrating the operation
of the pick-and-place device shown in Fig. 5;
Figure 8 is a flow chart illustrating the operation
of the pick-and-place device shown in Fig. 6;
and

Figure 9 is an explanatory view of a conven-
tional pallet utilized for assembling the leader-
advancing film cassette as shown in Fig. 1.

Detailed Description of the Preferred Embodi-
ments

Fig. 1 illustrates a photographic film cassette to
be assembled by a cassette assembling apparatus
according to a preferred embodiment of the
present invention. A spool assembly 12 is rotatably
contained in a cassette shell 10 constituted of a
pair of shell halves 7 and 8 molded from resin.
Ridges 15 are formed on the inside of the shell
halves 7 and 8. When photographic film 24 is
wound around the spool assembly 12 and con-
tained in the cassette shell 10, the ridges 15 are in
contact with the outermost turn of the photographic
film 24 to prevent the roll of the photographic film
24 from loosening. When the spool assembly 12 is
rotated in the direction to unwind the film 24,
clockwise in Fig. 1, the roll of the photographic film
24 is also rotated clockwise. A separator claw 17 is
formed inside of shell half 8. During rotation of the
roll of the photographic film 24, a leading end of
the photographic film abuts on the separator claw
17, which separates the leading end from the roll of
the film 24.

Port walls 7a and 8a are formed on the shell
halves 7 and 8. When the shell halves 7 and 8 are
joined together, the port walls 7a and 8a define a
photographic film passage port 19. A shutter 14 is
rotatably mounted in a cylindrical cavity formed by
a pair of semi-cylindrical recesses 23 formed in-

10

15

20

25

30

35

40

45

50

55

side the port walls 7a and 8a. Both ends of the
shutter 14 are provided with rotary shaft portions
14a to be borne between the port walls 7a and 8a,
so that the shutter 14 is rotatable about an axis
which is parallel to the spool assembly 12. An end
of the shaft portions 14a has a key 16, which
extends through a hole formed in the cassette shell
10. When an opener member 18 is fitted on the
key 16 and rotates the key 16, the shutter 14 is
rotated between positions of blocking and opening
a film passage 19 formed between the port walls
7a and 8a.

The spool assembly 12 is constituted of a
spool core 12a and a pair of flanges 12b and 12c
fitted on the spool core 12a. The photographic film
24 is wound on the spool core 12a between the
flanges 12b and 12c¢. Both ends of the spool as-
sembly 12 extend through faces of the cassette
shell 10, and are provided with keys 13. The keys
13 are used for engagement with a drive member
for rotating the spool assembly 12 in a known
manner. A notch 13a is formed in one of the keys
13, for externally indicating the rotational position of
the spool assembly 12. This indication is necessary
for inserting the film frailer 24a into a slot 20
formed along the spool core 12a.

Inside the slot 20 are arranged two retaining
claws 21 and a slip-preventive ridge 22 which
protrudes toward, and is disposed between, the
retaining claws 21. The right side of the slot 20 is
adapted to receive the film trailer 24a. The film
trailer 24a has a pair of retaining holes 25 formed
therein, which are engageable with the retaining
claws 21. The slip-preventing ridge presses the
trailer end 24a in the direction opposite to projec-
ting of the retaining claws 21, so that the holes 25
are maintained engaged with the retaining claws
21, even if a force tending to pull the photographic
film 24 from the slot 20 should be applied to the
trailer 24a. The ftrailer 24a is further provided with a
pair of pick-up holes 26 which are disposed outside
the pair of retaining holes 25 in the lateral direction
of the film 24. The pick-up holes 26 are used for
inserting the film trailer 24a into the slot 20 with a
not-shown jig.

Fig.2 illustrates a pallet 28 utilized for assem-
bling the above-described cassette shell 10. The
pallet 28 has a cylindrical spool holder 29 for
holding the spool assembly 12, and a shell holder
30 for holding the one shell half 8, hereinafter
referred to as a lower shell half 8. The spool holder
29 and the shell holder 30 are spaced in a pallet
conveying direction, hereinafter referred to as X-
axis direction. The pallet 28 also has an intermedi-
ate holder 31, which is constituted of a pair of
supporting members 31a and 31b disposed on
opposite sides of the spool holder 29 in a trans-
verse direction perpendicular to the X-axis direc-
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tion, hereinafter referred to as Y-axis direction.

The spool holder 29 has a flange accepting
recess 29a and a spool core accepting hole 29b
formed therein. After the flange 12b is positioned in
the recess 29a, one end of the spool core 12a is
inserted in the hole 29b, while being force-fitted
through the flange 12b. Thereafter, the other flange
12c¢ is force fitted on the opposite end of the spool
core 12a, completing the spool assembly 12. Thus,
the spool assembly 12 is held in the spool holder
29 with its axis oriented vertical to the pallet 28,
that is, in the Z-axis direction.

The complete spool assembly 12 is pulled off
the spool holder 29 and is once placed on the
intermediate holder 31, as is shown in Fig. 5. The
supporting members 31a and 31b of the intermedi-
ate holder 31 each has a recess 32 formed in a top
side thereof for supporting the spool assembly 12
at the spool core 12a with its axis oriented horizon-
tal. Also, the supporting members 31a and 31b are
arranged such that the axis of the spool assembly
12 held thereon extends across the axis or center
of the spool holder 29 in the Y-axis direction. Since
the spool holder 29 coaxially holds the spool as-
sembly 12, the horizontal axis of the spool assem-
bly 12 held on the intermediate holder 31 inter-
sects the vertical axis of the spool assembly 12
held in the spool holder 29.

The shell holder 30 has a recess 30a formed
therein, whose inside surface corresponds to the
outward form of the lower shell half 8 to hold the
lower shell half 8 stationary therein with its inside
up and its axis oriented in the Y-axis direction, that
is, parallel to the axis of the spool assembly 12 on
the intermediate supporting holder 31. Also, the
location of the shell holder 30 in the Y-axis direc-
tion is adjusted to the location of the intermediate
holder 31 such that the spool assembly 12 may be
mounted in the lower shell 8 without the need for
changing its position in the Y-axis direction from
the position on the intermediate holder 31.

After the lower shell half 8 is placed in the shell
holder 30, the shutter 14 is mounted in the semi-
cylindrical recess 23 of the lower shell half 8.
Thereafter, the spool assembly 12 is mounted in
the lower shell half 8 parallel to the Y-axis direction
or the axial direction of the lower shell half 8. The
other or upper shell half 7 is then joined to the
lower shell half 8, for example through hooks 8b, to
complete the cassette shell 10. Finally, the com-
plete cassette shell 10 is removed from the shell
holder 30.

The above-described assembly operation is
performed by an assembling unit 39 as shown in
Figs. 3 and 4, wherein the pallets 28 are succes-
sively conveyed by a pallet conveyer 40. The pallet
conveyer 40 is constituted of an endless belt 41
circulating in horizontal attitude around pulleys 42
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and 43 whose rotary shafts 42a and 43a extend in
parallel with each other in a horizontal plane. The
endless belt 41 has a plurality of pallet spacers 44
mounted on the bearing surface thereof. The pallet
spacers 44 are spaced equally in the longitudinal
direction of the belt 41 by a distance slightly longer
than the length of the pallet 28. The pallet spacers
44 are rectangular ridges projecting from the bear-
ing surface of the belt 41, which confine the pallets
28 at the leading and trailing ends thereof in the
conveying or X-axis direction. Instead of the rectan-
gular ridges 44, pallet spacers may be formed by
pins which are adapted to be loosely engaged in
holes which may be formed in the bottom of pal-
lets.

As shown in Fig. 3, the shaft 43a of the pulley
43 is interconnected to a cam shaft 46 through an
indexing unit 45 for transporting the endless belt 41
stepwise at constant intervals. The cam shaft 46 is
driven by a motor 48 through a transmission belt
47. The indexing unit 45 is driven by the cam shaft
46 to intermittently rotate the pulley 43 by a con-
stant angle. Thus, the pallets 28 are advanced by a
constant amount per unit time, e.g., 1 second,
through the endless belt 41.

A plurality of pick-and-place devices 50 are
disposed along an upper path of the endless belt
41 of the pallet conveyer 40 in every other stop
position of the pallets 28, to assemble the respec-
tive parts of the cassette shell 10, such as the shell
halves 7 and 8, the shutter plate 14, the spool core
12a and the flanges 12b and 12c, appropriately in
the holders 30 and 29 of the pallets 28. The last
pick-and-place device 50 in the order of the pallet
conveying direction, removes the complete cas-
sette shell 10 from the shell holder 30 and dis-
charges it from the pallet conveyer 40. The pick-
and-place devices 50 are also driven by the cam
shaft 46 through cam members in a conventional
manner. Hereinafter, the stop positions of the pal-
lets 28 corresponding to the pick-and-place de-
vices 50 will be referred to as assembling stations
as shown by S1 to S9 in Figs. 3 and 4.

Parts feeders 51 are disposed besides the
pick-and-place devices 50, each for feeding the
designated parts one after another to the asso-
ciated pick-and-place device 50. Of course, no
parts feeder is allocated to the last station S9.
According to the invention, two of the stations S1 to
89, e.g., the fourth and seventh stations S4 and S7
are used for placing the complete spool assembly
12 onto the intermediate holder 31, and moving the
spool assembly 12 therefrom into the lower shell
half 8. Also in either of the two stations S4 and S7,
no parts feeder is allocated, and the pick-and-place
device 50 is constructed as shown in Fig. 5 or 6.

The pick-and-place device 50 of the fourth
station S4 is constituted of a chuck member 62 and
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a chuck drive mechanism 63. The chuck member
62 is adapted to clamp the spool assembly 12 at
its middle portion so as to move the spool assem-
bly 12 from the spool holder 29 to the intermediate
holder 31. The chuck drive mechanism 63 drives
the chuck member 62 to clamp and release the
spool assembly 12, move in the Z-axis direction
and the Y-axis direction, as well as rotate through
an angle of 90° for moving the spool assembly 12
from the spool holder 29 to the intermediate holder
31.

The pick-and-place device 50 of the seventh
station S7 is constituted of a pair of chuck mem-
bers 64a and 64b and a chuck drive mechanism
66. The chuck members 64a and 64b are spaced
in the Y-axis direction, and are moved by the chuck
drive mechanism 65 toward each other to clamp
the spool assembly 12 at its opposite ends when
the spool assembly 12 is held on the intermediate
holder 31. The chuck drive mechanism 65 also
moves the chuck members 64a and 64b together
in the Z-axis and the X-axis directions for moving
the spool assembly 12 from the intermediate hold-
er 31 to the lower shell half 8 in the shell holder 30.

Referring again to Figs. 3 and 4, pallet guide
fences 53 and 54 are provided on lateral sides of
the endless belt 41 along the upper path of the belt
41, to limit lateral movement of the pallets 28 on
the endless belt 41. The pallet guide fences 53 and
54 are mounted on an upper surface of a guide
base 55, on which the endless belt 41 is guided in
the horizontal state. Along a lower path of the
endless belt 41 and around the pulleys 42 and 43,
anti-drop guide rails 56 and 57 are provided for
preventing the pallets 28 from dropping off the
endless belt 41, as is shown in Fig. 4. The anti-
drop guide rails 56 is constituted of a pair of rails
disposed along lateral sides of the endless belt 41
and being bent to catch the lateral edges of the
pallets so that the pallets 28 may not drop down in
spite of their weight. The anti-drop guide rails 57
have the same construction and function as the
anti-drop guide rails 56. The lower path of the
endless belt 41 functions as a feed back line for
feeding empty pallets 28 back to the assembling
line.

A not-shown pallet positioning unit is disposed
in association with each pick-and-place device 50.
For example, the pallet positioning unit has a lateral
positioning plate and a longitudinal positioning
plate, which are disposed on opposite lateral sides
of the pallets 28 to be movable in the lateral
direction of the pallet 28, so as to push the pallet
28 at the opposite lateral edges to position the
pallet in the longitudinal and lateral directions.

The assembling operations of the cassette
shell 10 are performed, for example, in the follow-
ing sequence:
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The respective pallets 28 are periodically ad-
vanced by the pallet conveyer 40 to be seriatim fed
to the respective assembling stations S1 to S9, as
is shown in Figs. 3 and 4. In the first assembling
station S1, the flange 12b is set in the flange
accepting recess 29a of the spool holder 29 of the
pallet 28. In the second assembling station S2, one
end of the spool core 12a is fitted in the spool core
accepting hole 29b of the spool holder 29, so that
the flange 12b is force-fitted on the one end, i.e.
the lower end relative to the pallet 28, of the spool
core 12a. In the third assembling station S3, the
flange 12c is fitted on the other end, i.e. the upper
end relative to the pallet 28, of the spool core 12a
which is still fitted in the spool core accepting hole
29b.

In the fourth assembling station S4, the chuck
member 62 pulls the complete spool assembly 12
off the spool holder 29 to put onto the intermediate
holder 31. Concretely, the chuck member 62 holds
the middle portion of the spool core 12a and then
moves up in the Z-axis direction to remove the
lower end of the spool core 12a from the spool
holder 29. Then, the chuck member 62 rotates by
90 degrees to turn the spool assembly 12 into a
horizontal position. Thereafter, the chuck member
62 moves in the Y-axis direction to put the longitu-
dinal center of the spool assembly 12 on the center
or the axis of the spool holder 29, while moving
down in the Z-axis direction by a predetermined
amount. Then, the chuck 34 is opened to put the
spool assembly on the holding members 31a and
31b of the intermediate holder 31.

The above-described operation of the chuck
drive mechanism 63 is illustrated in Fig. 7, wherein
the respective movement steps of the chuck mem-
ber 62 are overlapped with each other as much as
possible, in order to achieve a lower maximum
acceleration. Since the intermediate holder 31 is
arranged such that the axis of the spool assembly
12 held thereon intersects the center or axis of the
spool holder 29, it is unnecessary to move the
spool assembly 12 in the X-axis direction in the
station S4. Therefore, the chuck drive mechanism
63 can be simple in construction, and may be less
accurate than the chuck drive mechanism 86.

In the fifth assembling station S5, the pick-and-
place device 50 mounts the lower shell half 8 in the
shell holder 30 of the pallet 28. In the sixth assem-
bling station S6, the shutter 14 is mounted in the
semi-cylindrical recess 23 of the lower shell half 8.

In the seventh station S7, the spool assembly
12 held on the intermediate holder 31 is clamped
by the chuck members 64a and 64b. At that time,
one of the chuck members 64a and 64b is set in a
reference clamp position for centering the spool
assembly 12. In this way, the position of the spool
assembly 12 on the intermediate holder 31 is cor-
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rected in the station S7, in addition to the rough
positioning on the intermediate holder 31 in the
station S4. The chuck members 64a and 64b are
then moved concurrently in the Z-axis and the Y-
axis directions to mount the spool assembly 12 in
the lower shell half 8 in the shell holder 30. The
sequence of this operation is shown in Fig. 7.

Since the intermediate holder 31 and the shell
holder 30 are arranged to hold the spool assembly
12 parallel to each other, and the position of the
spool assembly 12 in the Y-axis direction is un-
changed between the shell holder 30 and the inter-
mediate holder 31, it is unnecessary to move the
spool assembly 12 in the Y-axis direction in the
station S7. Accordingly, a high accuracy is
achieved with respect to the Y-axis direction, and
the residual vibration in the Y-axis direction is mini-
mized. Moreover, since the chuck members 64a
and 64b will not interfere with the lower shell 8 in
the shell holder 30, the chuck members 64a and
64b can bring the spool assembly 12 as close fo
the lower shell half 8 as possible when releasing
the clamp of the spool assembly 12. Therefore, the
spool assembly 12 is stably mounted in the lower
shell half 8.

In the eighth assembling station S8, the pick-
and-place device 50 joins the upper shell half 7 to
the lower shell half 8 in the shell holder 30, to
complete the cassette shell 10. In the last station
$9, the pick-and-place device 50 removes the cas-
sette shell 10 from the shell holder 30 fo transfer
the complete cassette shell 10 to another process.
The pallet conveyer 40 feeds the empty pallet 28
back to the first assembling station S1. The control
and activation of various functions with the pick-
and-place devices 50 are well known.

As described so far, the spool assembly 12 is
not directly moved from the spool holder 29 to the
lower shell half 8 in the shell holder 30, but transi-
tionally held in the intermediate holder 31. Because
the position of the spool assembly 12 is corrected
on the intermediate holder 31, this method ensures
the high accuracy necessary for mounting the
spool assembly 12 in the lower shell half 8. Fur-
thermore, it is unnecessary to limit the size of the
chuck member 62 so as not to interfere with the
hooks 8b or other element of the lower shell half 8.
This enables a stable grip or clamp of the spool
assembly 12.

Since the recesses 32 of the supporting mem-
bers 31a and 31b of the intermediate holder 31
may have a larger play to the spool core 12a than
the shell halves 7 and 8, the chuck drive mecha-
nism 63 can operate with less accuracy compared
with the case shown in Fig. 9. Although two sta-
tions must be provided for mounting the spool
assembly 12 in the lower shell half 8, the total
amount of movement of the spool assembly 12 in

10

15

20

25

30

35

40

45

50

55

each station is reduced. Therefore, the chuck drive
mechanisms 63 and 65 can be small, and the
maximum acceleration thereof can be limited to a
low level.

Although the above-described embodiment re-
lates to an assembling apparatus for assembling
the cassette shell 10 as shown in Fig. 1, the
present invention is applicable to another type cas-
sette shell having a spool assembly. The present
invention is preferable especially for a spool as-
sembly whose spool core is constituted of two or
more separate parts, or has an uneven or resilient
peripheral surface. Although such a spool assem-
bly can be difficult to uniformly and stably hold at
the spool core, the intermediate holder 31 enables
the spool assembly to be held at its opposite ends
in the horizontal state when mounting in a lower
shell half.

The sequence of assembly is not to be limited
to the above embodiment. For example, it is possi-
ble to first place the lower shell half 8 in the shell
holder 30, and thereafter assemble the spool as-
sembly 12 in the side of the spool holder 29, and
thereafter start assembling in the side of the shell
holder 30. The flanges may be secured to the
spool core through hooking, caulking, cementing or
the like. It is, of course, possible to provide more
than nine stations so as to assemble a cassette
shell having a larger number of parts than the
cassette shell shown in Fig. 1, such as disclosed in
U.S.P. No. 5,049,912. It is also possible to wind the
photographic filmstrip 24 on the spool core 12a
before the upper shell half 7 is joined to the lower
shell half 8. The holders 29, 30 and 31 may be
integrally formed with the pallet 28, or may be
securely mounted on the pallet 28. The pallet 28
may be conveyed in another direction, e.g., in the
Y-axis direction in the drawings.

Although the present invention has been de-
scribed with reference to a preferred embodiment,
various modifications within the scope and spirit of
the invention will be apparent to those of working
skill in this technological field. Thus, the invention
should be considered as limited only by the appen-
ded claims.

Claims

1. In a method for assembling a photographic film
cassette having at least a pair of shell halves
(7,8) and a spool assembly (12) mounted co-
axially rotatable between said shell halves,
comprising the steps of:

conveying a plurality of pallets (28) having
the same construction stepwise to stop at a
series of stations (S1-S9);

feeding parts of said photographic film
cassette including said shell halves and parts
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of said spool assembly to each of said pallets,
one part per station, in a predetermined se-
quence;

assembling said spool assembly at a spool
holder (29) which is provided on said pallet to
hold said spool assembly with its axis oriented
vertical; and

assembling said shell halves, said spool
assembly and other parts into said photograph-
ic film cassette at a shell holder (30) which is
provided on said pallet to hold one of said
shell halves with its axis oriented horizontal;

the improvement comprising the steps of:

providing an intermediate holder (31) on
each of said pallets, for holding said spool
assembly with its axis oriented horizontal;

moving said spool assembly from said
spool holder to said intermediate holder within
the same pallet after said assembling step of
said spool assembly; and

mounting said spool assembly in said one
shell half held in said shell holder of the same
pallet after said moving step.

A method as recited in claim 1, wherein said
moving step and said mounting step are per-
formed each in one of said stations.

A method as recited in claim 2, wherein said
spool assembly comprises a spool core (12a)
and a pair of flanges (12b,12c) fitted to op-
posite ends of said spool core, and said as-
sembling step of said spool assembly com-
prises the steps of placing one of said flanges
in said spool holder, force-fitting one end of
said spool core through said one flange, to be
held in said spool holder with its axis vertical,
and force-fitting the other flange on the other
end of said spool core.

An apparatus for assembling a photographic
film cassette having at least a pair of shell
halves and a spool assembly mounted co-
axially rotatable between said shell halves, said
apparatus comprising:

a plurality of pallets (28) having the same
construction;

a pallet conveyer (40) for stepwise convey-
ing said pallets to seriatim stop at a series of
stations (S1-89) for sequentially feeding parts
of said photographic film cassette to each of
said pallets, and/or assembling said parts into
photographic film cassette;

a spool holder (29) provided on each of
said pallets for holding said spool assembly
with its axis oriented vertical during assembling
said spool assembly;

a shell holder (30) provided on each of
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said pallets for holding one of said shell halves
with its axis oriented horizontal;

an intermediate holder (31) provided on
each of said pallets for supporting said spool
assembly with its axis oriented horizontal;

a first device (62,63) disposed in one of
said stations, for moving said spool assembly
from said spool holder to said intermediate
holder within the same pallet after said spool
assembly is complete; and

a second device (64a,64b,65) disposed in
a following one of said stations, for removing
said spool assembly from said intermediate
holder and mounting said spool assembly in
said one shell half that is held in said shell
holder of the same pallet.

An apparatus as recited in claim 4, wherein
said intermediate holder is arranged to hold
said spool assembly such that the horizontal
axis of said spool assembly held on said inter-
mediate holder intersects the vertical axis of
said spool assembly held in said spool holder,
and extends parallel to the axis of said one
shell half held in said shell holder.

An apparatus as recited in claim 5, wherein
said intermediate holder is arranged to hold
said spool assembly fo intersect at a longitudi-
nal center thereof the vertical axis of said spool
assembly held in said spool holder.

An apparatus as recited in claim 6, wherein
said spool holder and said shell holder are
spaced in a first direction on said pallet, and
said shell holder is arranged to hold said one
shell half with its axis oriented in a second
direction perpendicular to said first direction,
and wherein the position of said spool assem-
bly held on said intermediate holder corre-
sponds, with respect to said second direction,
to the position of said spool assembly moun-
ted in said shell halves in said shell holder.

An apparatus as recited in claim 7, wherein
said spool assembly comprises a spool core
and a pair of flanges, and said spool holder
has a hole for holding said spool core vertically
and a recess formed around the hole for ac-
cepting one of said flanges coaxially with said
spool core.

An apparatus as recited in claim 8, wherein
said second device comprises a pair of chuck
members spaced from each other in said sec-
ond direction and movable toward each other
to clamp said spool assembly at the opposite
ends of said spool core, and a drive mecha-
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nism for moving said chuck members in said
second direction oppositely from each other, or
in said first or said vertical direction along with
each other.
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FIG. 1
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FIG. 2
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FIG. 5
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FIG. 6
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FIG. 7
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FIG. 9
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